Production and characterization of a Tie2 agonist monoclonal antibody.
The Tie2 receptor and its known ligands, the angiopoietins, play a critical role in endothelial cell differentiation during the process of angiogenesis. Recent experimental observations indicate that the agonistic ligand, angiopoietin-1, can stimulate endothelial cell sprouting and act as a chemo-attractant in vitro and induce increased and enhanced angiogenesis both alone and in conjunction with vascular endothelial growth factor (VEGF) in vivo. Here, we present a monoclonal antibody (MAb), which binds to the extracellular portion of the Tie2 receptor and elicits similar agonist effects. Upon MAb binding to the native Tie2 receptor of cultured human umblical vein endothelial cells (HUVEC), there is a rapid increase in receptor autophosphorylation with a concomitant enhancement in the recruitment and association of the signalling intermediates Grb2 and SH-PTP2. The antibody further demonstrates functional activity in vascular tissues. In vitro, the antibody promotes the survival of cultured HUVEC and elicits a dose dependent outgrowth and branching of microvessels from cultured explants of rat aorta. When administered in vivo, the antibody enhances the vascularization of subcutaneous Matrigel implants in mice. Together these data suggest that the antibody is capable of acting as a surrogate ligand for Tie2 and further confirms the role of Tie2 in the differentiation of endothelial cells during angiogenesis.